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Abstract 
Purpose: Chronic pain (CP) and posttraumatic stress disorder (PTSD) are both frequent and often 
comorbid in refugees. To date, few controlled trials have studied the efficacy of treatments 
targeting this comorbidity; no treatment guidelines yet exist. We examined the feasibility and 
efficacy of short-term cognitive behavioural biofeedback (BF) addressing CP in traumatised 
refugees. Method: Patients were severely traumatised refugees with CP and PTSD (N=11; mean 
age 36±6 years, 73% female). Assessment included the Mini International Neuropsychiatric 
Interview, Posttraumatic Diagnostic Scale, Pain Disability Index, and Visual Rating Scale. 
Additionally, coping with pain and psychotherapy tolerance were assessed. Results: Acceptance 
of BF was high. Pre-post effects were small to medium for increased pain management and 
associated heart rate reactivity, but large for coping with pain. Conclusions: The results 
encourage further research to confirm if BF is indicated as a treatment component, but not as a 
stand-alone treatment for traumatised refugees with comorbid CP and PTSD.  
 
Key words: torture, war, chronic pain, PTSD, treatment  
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Biofeedback for pain management in traumatised refugees 
Chronic pain (CP) and posttraumatic stress disorder (PTSD) commonly co-occur, 
resulting in substantial disability, high health care utilization and considerable public health costs 
(Wald, Taylor, & Fedoroff, 2004). Patients with both PTSD and CP generally present more 
complicated clinical profiles and appear less responsive to PTSD treatment (e.g. Sharp & 
Harvey, 2001). In the absence of treatment-guidelines for this comorbidity, Wald et al. (2004) 
suggested modifying conventional protocols, with pain treatment – including psychoeducation, 
relaxation techniques and cognitive restructuring – being delivered before PTSD treatment.  
Research suggests that cognitive-behavioural biofeedback (BF) is an effective pain 
treatment (Morley, Eccleston, & Williams, 1999), but insufficient as PTSD treatment (Foa, 
Keane, & Friedman, 2000). There is limited evidence that BF can improve posttraumatic pain 
(e.g. Tatrow, Blanchard, & Silverman, 2003), although its effects are less pronounced than for 
monomorbid CP patients. Yet no empirical findings on the efficacy of treatment protocols 
addressing comorbidity in native PTSD patients exist (Wald et al., 2004).  
Comorbid CP and PTSD have been reported in 76% of treatment-seeking traumatised 
refugees (Dahl, Dahl, Sandvik, & Hauff, 2006). Factors additionally complicating treatment in 
this population are language barriers, culture-specific symptom presentations, and differences 
between patients’ and therapists’ expectations regarding treatment (Claassen, Ascoli, Berhe, & 
Priebe, 2005). To date, no treatment trial has focused on refugees surviving torture or war who 
present with CP and PTSD. 
This feasibility study aimed to explore the value of BF for pain management in treatment-
seeking traumatised refugees. The rationale was that BF is relatively culture-independent 
(Tushima & Stoddard, 1990), making it suitable for the refugee population. Current state-of-the 
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science CBT for both CP (Morley et al., 1999) and PTSD (Bisson & Andrew, 2007) is heavily 
language-based – a barrier to the treatment of refugees. BF, which provides immediate 
physiological feedback, is in contrast largely experience-based, which may prove advantageous 
in our patients. We hypothesized selective improvement in pain-related symptoms, but not in 
PTSD or general psychopathology.  
 
Methods 
Participants 
We conducted the study between 12/2005-05/2006 at the Zurich Treatment Centre for 
Victims of Torture and War, the Berlin Treatment Centre for Torture Victims, and Charité 
Berlin. The ethics committees of Kanton Zurich and Charité Berlin approved the study-protocol. 
All subjects gave written informed consent before the study. Inclusion criteria were a current 
diagnosis of CP, experience of torture/war, physiological reactivity to idiosyncratic stressors 
and/or elevated baseline electromyographic (EMG) activity, none/stable psychoactive 
medication, no additional pain-/PTSD-focused psychotherapy during the study. Exclusion 
criteria were current psychotic, bipolar or substance-related disorders, severe cognitive 
impairment, histories of organic mental disorders, neuropathic pain, use of 
benzodiazepines/muscle relaxants, and risk of deportation within the next 6 months. Assessments 
were conducted pre-/post-treatment and at 3-month follow-up. Interpreters translated all 
assessments and treatments.  
Of the 13 patients included in the study, 11 completed the protocol (dropout-rate=15%). 
All participants had survived severe and chronic traumatisation (torture/war). With the exception 
that Berlin sample had more children, F(1,10)=20.05; p<.01, the samples did not differ regarding 
 Pain-focused biofeedback in traumatized refugees 6 
demographics, trauma history, current living situation, or psychopathology. Three-month follow-
up is available for 7 patients. Demographics are shown in Table 1. 
 
Table 1 about here 
 
Measures  
The structured Mini International Neuropsychiatric Interview (M.I.N.I., Sheehan et al., 
1998) assesses psychiatric disorders according to DSM-IV. We used the M.I.N.I. Plus version 
(Ackenheil, Stotz-Ingenlath, & Dietz-Bauer, 1998), which additionally covers somatoform 
disorders. The self-report Posttraumatic Diagnostic Scale (PDS, Foa, 1995) assesses traumatic 
events and 17 current PTSD symptoms (0-3 scale) according to DSM-IV criteria. The Hopkins 
Symptom Checklist-25 (HSCL-25, Mollica, Wyshak, de Marneffe, Khuon, & Lavelle, 1987) 
assesses anxiety (10 symptoms) and depression (15 symptoms) on a 1-4 scale. Pain intensity was 
measured using item #7 of the SF-36 (Ware & Sherbourne, 1992), which assesses current pain 
(0-6 scale). The Pain Disability Index  (PDI, Tait, Chibnall, & Krause, 1990) assesses the impact 
of pain on a person’s ability to participate in essential life activities (0-10 scale). Only the four 
areas applicable to refugees (family/home, responsibilities, sexual behaviour, self) were 
administered. Psychophysiological stress-pain-assessment included continuous recording of 
EMG activity at the pain site and an unaffected site and by heart rate (HR) measurement (a) 
baseline, (b) non-specific stressor, (c) idiosyncratic stressor, (d) physical 
movement/manipulation of pain site, and (e) relaxation. Each parameter’s physiological 
reactivity to the different conditions was determined with relation to baseline reactivity. 
Cognitive and behavioural coping with pain was assessed with the German Pain Coping 
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Questionnaire (FESV, Geissner, 2001). The German Section of the International Association for 
the Study of Pain (IASP) recommends this scale for standardized assessment of CP (Kroner-
Herwig et al., 1996). Higher scores on its two subscales (behavioural and cognitive coping; 12 
items each; scale: 1-6) indicate better coping. Validity and reliability are good (Cronbach’s 
alpha=.68-.79; retest reliability=.73-.81; Geissner, 2001).  
The Distress/Endorsement Validation Scale (DEVS, Devilly, 2004) assesses treatment 
tolerance (subscale distress: 7 items) and general satisfaction with interventions (subscale 
endorsement: 3 items, 1-9 scale).  
Procedure 
Manualised standard BF procedures (e.g. Arena & Blanchard, 1996; Flor, Birbaumer, 
Schugens, & Lutzenberger, 1992) were adapted to our patients’ needs (e.g., additional 
psychoeducation regarding trauma-related CP; inclusion of interpreters, which necessarily 
resulted in longer sessions). The protocol consists of 10 weekly sessions of 90 minutes. EMG-
Electrodes are applied at the shoulders/forehead. Session 1: Discussion of predominant physical, 
psychological, and current life problems. Session 2: Psychoeducation including individual beliefs 
about symptom-development and -improvement. Sessions 3-9: Focusing on primary pain, 
introduction and training of different relaxation strategies (e.g. diaphragmatic breathing, 
progressive muscle relaxation, and imagery), assignment of relaxation as daily homework. 
Additionally in session 9: Cognitive restructuring of dysfunctional pain-related 
cognitions/behaviour. Session 10: Review of learnt methods, evaluation of their use in future 
pain situations. EMG electrodes were applied to the shoulders/forehead. 
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Data analysis 
We used paired sample t-tests to calculate pre-post/pre-follow-up changes (all tests were 
two-tailed except HR responses, for which our hypothesis was directional, meaning that one-
tailed tests could be used). The magnitude of change was assessed by paired sample effect sizes 
(Cohen’s d, Cohen, 1988). We report completer data and intent-to-treat-analyses. 
 
Results  
All patients suffered from both somatoform pain disorder and PTSD (as diagnosed by the 
M.I.N.I.), with moderate to high PTSD symptom severity on the PDS. All participants indicated 
clinically significant depression; 81.1% indicated clinically significant anxiety (as measured by 
the HSCL). Table 2 shows results for all measures.  
Generally, the procedure was accepted very well. The two drop-outs were unrelated to 
treatment: One patient found a full-time job; one was relocated to another city. The participants 
tolerated the treatment well and found it very satisfactory. Treatment-related distress (M=32.89, 
SD=10.83) and endorsement (M=22.11, SD=5.09) as measured by the DEVS were comparable 
to results reported by Devilly (2004) for a sample of Vietnam veterans (distress: M=30.31, 
SD=11.99, endorsement: M=22.41, SD=4.48). 
At post-treatment, the intervention showed significant effects on cognitive and 
behavioural coping with pain, medium effects on pain intensity, and small effects on pain 
disability. Nevertheless, 60% of participants showed reliable clinical change in pain disability at 
post-treatment using reliable change index (RCI = )SE(2 2 ,  Jacobson & Truax, 1991). There 
were moderate pre-post reductions in HR reactivity (stress/pain). As hypothesised, there was no 
change in psychopathology after BF.  
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Table 2 about here 
 
At follow-up, medium effects were found relative to pre-treatment for pain intensity as 
well as cognitive and behavioural coping. Medium to large effects emerged for PTSD, 
depression, and anxiety, but only small effects for pain disability.  
 
Discussion 
Acceptance of the intervention was high. DEVS acceptability-scores were comparable 
with those of other trauma populations; drop-outs were unrelated to treatment. We found no 
evidence that the BF-equipment provoked intrusions or flashbacks. This physiologically oriented 
intervention is likely to validate the patients’ concept of their illness as predominantly somatic, at 
the same time enabling them to experience controllability of their symptoms.  
Our results regarding pain management are in line with the literature. Previous studies 
also found only moderate pre-post improvements in pain intensity in CP/PTSD patients (e.g. 
d=.64, Tatrow et al., 2003), but significant improvements in pain-related cognitive and 
behavioural coping (Hickling, Blanchard, Silverman, & Schwarz, 1992; Tatrow et al., 2003). 
With the exception of behavioural coping, however, most pain management improvements were 
not sustained at follow-up. This is in line with Tatrow et al. (2003) and may indicate that 
treatment for CP/PTSD patients needs to be longer than for monomorbid CP patients and that it 
should address PTSD symptoms specifically by including exposure.  
As expected, there was no reduction in PTSD and related psychopathology after pain-
focused BF. However, general psychopathology tended to be lower at 3-month follow-up. This 
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suggests that BF may be indicated as a promising first treatment component, but not as a stand-
alone treatment for PTSD. Given that many popular PTSD treatments include a skill-based 
somatic component such as relaxation exercises to reduce the sympathetic arousal associated with 
PTSD (Spira, Pyne, & Wiederhold, 2006), our findings suggest that BF activates nonspecific 
cognitive behavioural changes such as perceived controllability of symptoms. When combined 
with other interventions (e.g., exposure therapy), physiological recording and feedback may be useful 
for continuous monitoring of objective arousal in patients with PTSD, helping them to regain a sense 
of mastery over their symptoms (Wiederhold, Jang, Kim, & Wiederhold, 2002). Further 
investigation of the underlying mechanisms is warranted here.  
Several limitations of our study warrant consideration. Although the sample size was 
small, a large number of measures were used. No data on long-term outcomes are yet available. 
Neither control groups nor multiple baseline conditions were implemented. In addition, although 
recommended as a standard measure of pain coping by the German section of IASP, the FESV 
(Geissner, 2001) is not available in English. Future studies should use an internationally 
comparable instrument. Given these limitations, our results remain preliminary and must be 
interpreted with care. 
In conclusion, the present results support the feasibility of BF in traumatised refugees 
with CP/PTSD. Acceptance of the treatment was high. Findings showed improvements in HR 
reactivity and in coping with pain. Consistent with previous research, however, BF as stand-
alone intervention was not found to reduce the severity of PTSD symptoms sufficiently. Given 
the short duration of this treatment for severely traumatised patients, however, we consider our 
results encouraging. Improvements in pain management may continue after termination of BF. 
These changes may also facilitate exposure treatment by reducing anxiety about the temporary 
exacerbation of pain during trauma exposure (Wald et al., 2004). Given that research has shown 
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trauma-focused treatment to be less effective in comorbid CP (Taylor et al., 2001), integrating 
BF might enhance treatment outcomes. However, randomized controlled trials integrating BF in 
PTSD interventions are needed to test the efficacy of BF in traumatised CP/PTSD patients 
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Variables   Total sample 
(N=11) 
Zurich 
(n=6) 
Berlin 
(n=5) 
Sex Female  8(72.7%) 3(50.0%) 5(100%) 
Age (years) M(SD) 35.73(6.05)  35.00(3.67) 36.33(7.84) 
Nationality Kurdish 
(Turkey) 
8(72.7%) 5(83.3%) 3(60.0%) 
 Bosnian 3(27.3%) 1(16.7%) 2(40.0%) 
Religion  Muslim 8(72.7%) 4(66.7%) 4(80.0%) 
 Alevi 2(18.2%) 1(16.7%) 1(20.0%) 
 None 1(9.1%) 1(16.7%) - 
Marital status  Married  5(45.5%) 2(33.3%) 3(60.0%) 
 Divorced 3(27.3%) 1(16.7%) 2(40.0%) 
 Single 2(18.2%) 2(33.3%) - 
 Widowed 1(9.1%) 1(16.7%) - 
Children  M(Range) 2(0-5) 0.67(0-2)  3.60(2-5) 
Education (years) M(SD) 7.10(2.38) 7.33(3.01) 6.75(1.26) 
Without vocational 
qualifications  
 9(81.8%) 4(66.75) 5(100%) 
Currently unemployed  11(100%) 6(100%) 5(100%) 
Time since arrival in 
Germany/Switzerland 
(months) 
M(SD) 84.00(89.99) 45.50(44.02) 141.75(116.25) 
Insecure residence status  8(72.7%) 4(66.7%) 4(80.0%) 
 
Table 1. Sample description: N (%) or means (standard deviations). 
17 
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Table 2. Treatment outcomes and effect sizes.  
Variables Pre-treatment 
(N=11) 
Post-treatment
(N=11) 
3-month 
follow-up 
(N=7) 
Pre-to-post change Pre-to-follow-up 
change 
 M(SD) M(SD) M(SD) t d(ditt) t d(ditt)
Pain-related measures 
Pain intensity (VRS) 5.00(.94) 4.50(.71) 4.71(1.11) 1.86 .58(.52) .79 .30(.26)
Pain disability (PDI) 21.60(9.36) 19.33(9.93) 16.38(7.07) .45 .14(.12) .37 .13(.12)
Cognitive coping with pain (FESV)  34.45(9.18) 46.65(9.18) 38.57(5.79) 3.30** .99(.85) 1.02 .38(.33)
Behavioural coping with pain (FESV) 24.57(10.63) 36.20(14.97) 31.42(6.85) 3.25* 1.07(.89) 1.75 .71(.58)
Heart rate reactivity 
Stress condition 2.27(3.17) .39(2.11) -(-) 1.98* .52(.42) - - 
Pain condition .57(3.60) -2.48(3.07)  -(-) 1.98* .66(.52) - - 
Psychopathology  
PTSD (PDS) 32.43(9.80) 33.54(7.55) 31.38(7.32) .50 -.16(-.15) 2.13 .86(.69) 
Depression (HSCL) 41.52(7.95) 39.18(10.13) 31.12(15.11) .95  .28(.26) 1.93 .56(.47) 
Anxiety (HSCL) 25.77(8.02) 27.01(8.02) 24.83(8.32) .83 -.25(-.23) 1.62 .66(.55) 
Note. ditt: effect sizes of intent-to-treat-analyses. VRS: Verbal Rating Scale. PDI: Pain Disability Index. FESV: Pain Coping Questionnaire. PDS: 
Posttraumatic Diagnostic Scale. HSCL: Hopkins Symptom Checklist-25.  
*p<.05; **p<.01. 
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